Cooling-Induced Activation of the Pericardial Organs of the Spiny Lobster, Panulirus japonicus.
Ligamental nerves, extensions of the pericardial neurohemal organ of the spiny lobster, produce compound action potentials during cooling of the body, and become silent with warming. Heart-activators released from the pericardial organs into perfusate were collected from the antennule and leg stumps. The perfusate samples were bioassayed using the isolated heart and cardioarterial valves. The extent of heart activation was greatest in samples obtained during the first phase of cooling and was lowest during the initial phase of rewarming. The levels of cardioexcitor substances were clearly related to the firing behavior of the ligamental nerves. Moreover, one of the active factors produced responses identical to octopamine, a known pericardial organ amine. It is proposed that octopamine is released from the ligamental nerve terminals into the blood during cooling of the body.